Written Medicines Information (WMI) is regarded as a key component in diabetes consumer education. In Australia, there is a paucity of WMI that specifically tailors to the extensive array of medicines used for the lifelong management of Type 2 diabetes. This research project aimed to employ a novel framework, the 'Consumer Involvement Cycle', to investigate consumer perspectives and needs of medicines information for Type 2 diabetes and develop appropriate WMI for the Type 2 diabetes population. The Consumer Involvement Cycle involved people with Type 2 diabetes and health professionals (HPs) working in partnership to design a series of WMI, incorporating a range of consumer-conceived ideas and concepts with professional evaluation from an expert panel of reviewing HPs. A total of 12 leaflets were developed. The Flesch-Kincaid Grade Level Score for the leaflets was approximately 8.0, which is considered to be 'fairly easy', in other words easily understood by a large proportion of the general public. The Consumer Involvement Cycle was validated as a useful framework in developing and evaluating appropriate consumer information. Consumer perspectives should be sought and well incorporated throughout the process of designing and assessing educational materials intended for consumer use.
Introduction
Written Medicines Information (WMI) is ideally unbiased, evidence-based, critically evaluated and aims to inform consumers about their medications. WMI has been widely regarded as essential to consumer education, facilitating consumer empowerment and self-care [1] [2] [3] [4] [5] [6] [7] . Provision of adequate, appropriate and effective WMI empowers consumers to make informed decisions in medicine-taking and work in partnership with health professionals (HPs) in regimen management. This consumercentred approach is the key concept in concordance.
Successful consumer education is of particular significance in chronic conditions like Type 2 diabetes where self-management has a key role in clinical outcomes. Consumers with Type 2 diabetes are often required to undertake various tasks in their daily self-management of the condition. These self-care behaviours include dietary modification, regular physical activity, self-monitoring of blood glucose levels, maintaining watchfulness for hypoglycaemia, appropriate foot care and taking an extensive array of prescribed medicines. Therefore, consumers with Type 2 diabetes need sound knowledge and effective skills in order to become competent self-carers of their condition. Diabetes education aims to educate consumers of the disease state, the treatment modalities and the technical self-management skills necessary to attain adequate disease control while maintaining quality of life. It also aims to empower consumers with positive attitudes and motivation in an effort for them to become active participants in their diabetes care.
Since 1993 in Australia, legislation requires all new medicines to be accompanied by a package leaflet, the Consumer Medicine Information (CMI). CMI is produced by pharmaceutical manufacturers according to set regulations in an effort to inform consumers about their prescription-only and pharmacist-only medications. While huge resources have been dedicated to the development of CMI, including a consumer testing process, there are, however, limitations associated with its use. One limitation is brand specificity, i.e. CMI is not unique for any one generic drug. This is a potential source of confusion for consumers prescribed different brands of essentially the same drug. Moreover, CMI does not include any explanations regarding the complex multiple-drug regimens characteristic of the pharmacological management of Type 2 diabetes. Consumers with this condition are frequently prescribed anti-hypertensives, lipidlowering medications and aspirin in addition to the standard anti-diabetic agents. The therapeutic significance of each medicine in the long-term management of diabetes and other cardiovascular risk factors is not emphasized in CMI. To date, CMI is the most prevalent form of WMI available to consumers with Type 2 diabetes in Australia.
There is, however, a need for more tailored, highquality WMI for consumers. Moreover, to ensure that the information produced clearly communicates key messages and addresses their issues, consumers must be involved in their production [8, 9] . A useful framework for the development of such material is the Consumer Involvement Cycle, which illustrates how consumers and HPs can work in partnership to develop WMI that will better meet the information needs of consumers ( Fig. 1) [9] .
Thus, the overall aim of this project was to employ the Consumer Involvement Cycle in an effort to develop appropriate and consumer friendly WMI for Type 2 diabetes. The specific objectives of this study were 4-fold: (i) to explore consumers' experiences with medicines information, (ii) to investigate consumer perspectives on the utility of WMI in diabetes consumer education, (iii) to identify consumers' specific and unmet WMI needs regarding medications used in the management of Type 2 diabetes and associated conditions and complications and (iv) to develop appropriate WMI for Type 2 diabetes based on the acquired information.
Methods
The study used qualitative methods for the in-depth exploration of its objectives. Semi-structured interviews were conducted. Ethical approval to conduct the study was granted by the Human Research Ethics Committee, University of Sydney, Australia.
Recruitment
A convenience sample of people with Type 2 diabetes was recruited from five community pharmacies located in the North, East and South-East of Sydney, Australia. Inclusion criteria were as follows: age >18 years, a diagnosis of Type 2 diabetes, taking at least one oral medication for diabetes or associated conditions and complications and adequate language and comprehension skills in English. Eligible participants were invited by community pharmacists to participate in the study. 
Development and evaluation of WMI for Type 2 diabetes
Interviews Twenty-four in-depth, semi-structured face-to-face interviews of people with Type 2 diabetes were conducted in Sydney, 2003. Three carers (partners of the participants) volunteered to co-participate. All interviews were audio-taped, with permission from the participants, and subsequently transcribed verbatim. To ensure consistency, the same interviewer (DYL) conducted all interviews and the interview topics were guided by the interview protocol, which was used to ensure that the range of domains in the study objectives was explored by all participants in the course of the interviews.
Data analysis
Data were entered into the NVivo software and subject to thematic content analysis to identify emergent themes. The themes and categories thus revealed were discussed and agreed upon by members of the project team. The data collection was terminated upon data saturation.
Application of the Consumer Involvement Cycle
The Consumer Involvement Cycle was consistently applied throughout this study to engage consumers and HPs working in partnership to produce a series of appropriate, consumer friendly and diabetesspecific WMI leaflets [9] . The three key principles for high-quality consumer information are (i) accuracy-the provision of up-to-date information with sources of evidence explicitly stated, (ii) clarity-the unambiguous communication of information and (iii) relevancy-the use of practical information from which consumers will benefit [9] . The initial WMI drafts were developed based upon the principles of the framework and key findings from the interviews. The content and presentation of the draft WMI incorporated a range of consumer ideas and perspectives that emerged from the qualitative data and were subject to professional evaluation from an expert panel of reviewing HPs with experience in diabetes education and consumer information development. The WMI documents were checked for readability using the Flesch-Kincaid Grade Level Score which measures text difficulty by reference to word and sentence length and rates based upon school grade levels [10] . The revised WMI were exposed to comprehensive pilot testing by the participants and the expert panel to appraise the readability and review the content and visual presentation. Amendments were made to the WMI leaflets in response to the participant and HP feedback, followed by readability testing using the Flesch-Kincaid Grade Level Score [10] . This cycle of consumer involvement was repeated throughout the process of developing and evaluating WMI, as shown by Steps 1-9 in Fig. 1 , to ensure that consumer perspectives were well incorporated. The WMI leaflets were designed to be stored on a disk and printed on A4 size paper that could then be photocopied, as this is a relatively economical and convenient method in producing, updating and disseminating WMI.
Results

Sample
Of the 24 participants in this study, 18 were male and most were Caucasian (n = 22), with a mean age of 63 years (range 44-79). Most participants (n = 21) had attained at least the level of secondary education. Respondents were taking an average of four diabetes-related medications (range 1-11) per participant to control diabetes and related comorbidities. Taking into account over-the-counter medications and prescriptions for other medical conditions, participants were taking an overall mean of six (range 1-13) different medications per day.
Three main themes emerged from the interviews, pertaining to knowledge of diabetes and prescribed medicines, experiences with medicines information and consumer-specific WMI needs.
Knowledge of diabetes and prescribed medicines Knowledge of diabetes 
Knowledge of prescribed medicines
The level of understanding of prescribed medicines was generally poor. For the majority, all that they knew about their medicines were the respective brand names, dose, frequency and timing of administration and administration in relation to meals. Several respondents were even unable to name their medicines, identifying them only via visual inspection of the packaging, and/or the colour and size of the tablets:
I don't go by the name, I go by the tablet. I know which is which. (R13)
Many respondents admitted an inability to remember the names of all their medicines because 'there are so many of them' (R20). Few were able to distinguish the purpose of their medicines, and among those who did, many were confused about the indications. With one exception, none of the respondents could describe how their medicines work to achieve diabetes control.
Experiences with medicines information Experiences with medicines information from HPs
Medicines information was primarily imparted by HPs. The majority of respondents assumed a passive role, because, as one respondent simply said: 'He [GP] is the one who is supposed to know (about medicines)' (R12). It was noted that many respondents had unquestioning trust in doctors and considered the provision of the necessary information to be the responsibilities of HPs. There appeared to be an imbalance in information exchange between information providers and recipients:
. Respondents regarded general practitioners and community pharmacists as the primary and secondary providers of medicines information, respectively. In general, respondents reported having received only minimal verbal information about medicines from their doctors and pharmacists. Few respondents reported the receipt of any WMI from HPs. Among those who had ever received medicines information from HPs, inadequate information was a common complaint. The majority were dissatisfied with the relative superficiality of the information provided by HPs. These respondents felt that they were left alone to gather necessary information on their own:
.I came home and looked it up on the internet . and sorted it out for myself, which means I'm probably doing everything wrong. (R19) Information provision by HPs was viewed as having both positive and negative elements. Respondents Development and evaluation of WMI for Type 2 diabetes perceived doctors and pharmacists too time constrained to supply adequate medicines information:
If you go to the pharmacist, they don't offer you any information, really . And the GPs to a certain extent too . They've got 15 minutes to see you . that's it. (R15) However, several respondents recalled isolated positive experiences when obtaining medicines information from their HPs. Respondent perceptions of HPs as knowledgeable and supportive in response to their requests for information were important contributing factors towards their inclination to seek such information:
My chemist . he was just wonderful. He sort of tucked me under his wing and said 'Come with me and we will help you'. He photocopied sheets and sheets of information and paper, articles for me. (R19)
Experiences with medicines information from alternative sources Although many respondents were dissatisfied with the quality and quantity of information they had received from HPs, few reported actively seeking additional information about their medicines. For the minority who had sought medicines information, a variety of professional and lay sources were used. The few respondents who had sought information stated that CMI in the form of package leaflets were the primary alternative source of information about their prescribed medicines other than HPs, with Diabetes Australia (DA) being the secondary alternative source of information. While a minority of those respondents had also used the Internet and reference books to search for medicines information, few of them regarded such resources as vital alternative sources of information.
The majority of respondents were aware of the availability of CMI as package leaflets, although most claimed to have never 'bothered' (R23) to study the information. Several respondents were not even aware of CMI package leaflets, despite taking the prescribed medicines for an extended period of time. Many participants voiced strong criticism of CMI package leaflets. The major issues limiting their usefulness related to the readability, legibility, length, design and appropriateness of the content. Respondents criticized the language used in CMI package leaflets as difficult to understand and too technical:
Too complicated . the words they use, the actual way the documents are written . people would tend to look at it and say 'I don't understand this!'. And it's no point giving them the information if they're not going to read it. (R16)
The key flaws of CMI package leaflets identified included small font size, extensiveness and bland design:
.Too much to read . and a lot of it really doesn't mean anything to me .. There's apparently pages and pages of micro-writing . you need magnifying glasses. Nobody's going to sit down and read all that. (R11) There were remarks indicating that the information regarding adverse effects of medications in CMI package leaflets could be frightening to the general population, hence leading to poor compliance: They'd be scared to take it. They don't understand that it might only happen once every hundred thousand people because they'd always think: 'I might be that one person'. (R15) DA's information was considered as a secondary alternative source of medicines information by many respondents. However, its general usefulness in providing information about diabetes medicines was perceived as minimal:
I feel a lot of that stuff is not really relevant to someone like me who is really a mild diabetic . 
Consumer-specific WMI needs Ideal design characteristics of WMI
In general, respondents favoured the use of WMI in Type 2 diabetes. The preferred mode for receiving medicines information was verbal advice given by doctors supplemented with WMI. Respondents perceived doctors' clinics, community pharmacies and DA as the most appropriate places for obtaining WMI. The majority voiced the need for betterdesigned WMI that was 'easy to read' (R5), in a shorter and more easily understood format, incorporating simple language, enlarged font size and short texts.
There were suggestions for the inclusion of elements of humour (e.g. jokes) and an attractive visual presentation (e.g. colours, pictures, diagrams) to enhance the appeal of WMI. Several respondents advocated highlighting important information in text boxes with different shading of colours, to prevent overlooking. The use of bullet points as a means of simplifying information was also suggested to facilitate rapid search for specific information. Individualized tailoring of the information was also identified as a desired characteristic of ideal WMI. WMI that focused on only one class of medications was deemed more relevant to the individual consumers:
.it's more appropriate to have a card for each class of drugs and just give the person the one that's relevant to them rather than give them 4 pieces of paper where only maybe half a page that's actually relevant to that particular person. (R15)
Desired content of WMI
The following were expressed by respondents as important specific information for their medicines: chemical and brand names, purpose, how the medicine works, dose, how and when to take the medicine, when to take it in relation to food/meals, instructions on what to do if a dose was missed, drug interactions, circumstances where the medicine cannot be used, tests needed prior to treatment and potential adverse effects.
Respondents required WMI with clear explanations on chemical/generic and brand names of medicines. It was noted that the differences between the chemical and brand names of medicines were a cause for great confusion in many respondents:
A lot of people don't understand this thing that there is a chemical name and there is a brand name as well . (R15) An appeal for more information about the adverse effects of treatment was a strong theme that emerged from the data:
I sincerely believe that anyone who's taking medication . should be issued with such information so they can appreciate the importance of the medicine they take. At the same time nothing is hidden in regards to that medicine, if you know what I mean-side effects. (R18) A greater emphasis on the benefits of adherence to treatment, as opposed to the detriments of noncompliance, was another significant issue. Respondents preferred incorporating greater advocacy of such benefits in order to obtain an evenly balanced view of their prescribed medicines. This positive reinforcement was perceived as a motivating factor for improving diabetes self-care and treatment compliance:
Instead of highlighting what can go wrong because you take the medicine, it should highlight just as much what is right about taking the medicine. The reason why you're taking the medicine. (R15)
Development and evaluation of WMI
A total of 12 WMI leaflets were developed in this study based on the findings from the qualitative study and the key principles of the Consumer Involvement Cycle (Table I) . Samples of the existing written patient materials in relation to Type 2 diabetes and its pharmacotherapy were examined, including those produced by the following credible Australian national organizations: (i) the DA (http:// Development and evaluation of WMI for Type 2 diabetes www.diabetesaustralia.com.au), (ii) HealthInsite (http://www.healthinsite.govl.au), (iii) the International Diabetes Institute (http://www.diabetes. com.au) and (iv) myDr (http://www.mydr.com.au). The CMI documents on medications commonly prescribed for Type 2 diabetes and its associated conditions were also reviewed. An appraisal was performed on the abovementioned written patient educational documents in terms of their readability, content and visual presentation. Draft versions of the WMI documents were written on the basis of the existing evidence and the key findings from this qualitative study. The draft WMI incorporated a range of consumer-conceived perspectives and ideas in terms of the design and content of the information. The pilot WMI materials were checked for readability using the Flesch-Kincaid Grade Level Score and then evaluated by the expert panel of reviewing HPs for content and presentation.
The information in this series of WMI was presented in such a way as to promote easy understanding and referencing. Thus, simple language, avoidance of jargon, enlarged print and a comprehensible layout were the major considerations put forward by respondents. Since the majority of respondents expressed an inclination for 'easy-toread' materials, a conversational style of language was used in the WMI. In addition, the expert panel advised that information be constructed as gentle advice rather than orders and readers were addressed simply as 'you'. Absolute statements such as 'you will experience .' were also avoided and statements such as 'you may experience .' were used instead as recommended. Jargon, technical terminology and abbreviations that were deemed incomprehensible were avoided. Medical terminologies that new diabetes consumers and/or carers might be unfamiliar with were clearly explained.
The content of the WMI included a range of consumer ideas and perspectives to ensure that the information was highly relevant to the target audience. Figure 2 demonstrates a prototype of the WMI leaflets. Repetition was used judiciously in order to reinforce the most important parts of the information. Other references and website links that offer further information about the medications were provided for consumers who desired to learn more about their treatment (Fig. 3) . Importantly, the dates of information update or revision were also displayed at the end of the documents.
Improved legibility was another feature identified by respondents as lacking in existing WMI and is of particular significance in this consumer population. Many people with Type 2 diabetes have visual impairments and require intelligible written information. Clearly defined headings, a minimum of 12-point font, Times New Roman text font and dark type on a pale background were hence adopted throughout the WMI leaflets. Paragraphs were made short, conveying one idea or theme at a time, Development and evaluation of WMI for Type 2 diabetes 
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and lines were spaced adequately. Bullet points and short words and sentences were employed in an effort to aid understanding and retention of information. Participants additionally proposed the use of boldface type and highlighting important points in text boxes as a means to emphasize key messages and directing focus. The draft versions of the WMI were mailed to participants for consumer appraisal. Participants were subsequently contacted by telephone to obtain their feedback, seeking their views on the design and overall comprehensibility of the WMI leaflets. For example, participants were asked to report on terminology or concepts considered difficult to grasp and whether the information satisfied individual requirements. Amendments were made to the WMI in response to the feedback received from consumers and the expert panel in an effort to ensure a high readability and well-balanced information on risks versus benefits of treatment. Terms perceived by consumers as too technical were reworded. For example, 'blood glucose' and 'lipids' were replaced by 'blood sugar' and 'blood fats', respectively. Words written in capital letters were removed as they were thought to be distracting by consumers when reading. The final versions of the WMI were checked again for readability using the Flesch-Kincaid Grade Level Score. The readability score of the final WMI was approximately 8.0, which means that an eighth grader with an average age of 13 years old can easily read and understand the documents. A readability score of approximately 7.0-8.0 is recommended for most documents for easy reading [10] .
Discussion
This is the first study that has demonstrated the utility of the Consumer Involvement Cycle in assisting researchers and HPs in the development of appropriate and consumer friendly written materials to better meet the information needs of people with Type 2 diabetes.
To initiate this process, we conducted the first qualitative study that has intensively explored the experiences, opinions and perspectives of people with Type 2 diabetes in relation to WMI in a community-care environment. Overall, current WMI was considered to be inadequate both with respect to content and design. As has been previously reported in the literature, our respondents were especially concerned about receiving adequate information on the risks associated with their medicines [5, [11] [12] [13] [14] [15] [16] . In addition, respondents in the present study urged for greater emphasis to be placed on the potential benefits of medication adherence, rather than repeated warnings against non-compliance. Participants advocated the importance of integrating benefit information within WMI in facilitating consumers and carers to obtain a better balanced benefit-risk perception of prescribed medicines, which was suggested by respondents as a potential motivating factor for treatment compliance and improving diabetes self-care.
Additional significant issues emerged from this study. Firstly, the level of existing knowledge of Type 2 diabetes as a condition and its associated complications was, at best, superficial in the majority of the respondents. Knowledge with regards to medicines was also poor and mostly limited to commercial names and the appearance of medications. The international literature has consistently revealed knowledge deficits about Type 2 diabetes and its specific management in this consumer population [17] [18] [19] . Nevertheless, none of those studies specifically investigated knowledge of medications commonly used in managing this condition and its associated comorbidities. This is the first research that has closely examined the knowledge level of medicines commonly used to treat hyperglycaemia, hypertension and dyslipidaemia in a community-based Type 2 diabetes sample. The participants in the present study demonstrated poor understanding of these different classes of medications. The relationship between controlling blood glucose levels, lipid profiles and blood pressure in the context of diabetes is unclear to the vast majority of respondents. It is essential to educate diabetes consumers about the roles and importance of taking their standard anti-diabetic tablets as well as anti-hypertensives, lipid-lowering medications and aspirin tablets.
Development and evaluation of WMI for Type 2 diabetes
Nevertheless, these specific educational objectives are currently not being achieved by CMI, the most prevalent form of WMI for people with Type 2 diabetes in Australia.
The findings of the initial qualitative study reinforced the urgent need and informed the development of a series of well-designed, consumer friendly and diabetes-specific WMI to bridge this significant knowledge gap and satisfy other consumer requirements with respect to design characteristics and use of lay language. These WMI leaflets may also serve as educational tools to assist HPs in communicating more effectively with consumers about their prescribed regimens.
This study had several limitations. The first concerns the accuracy of consumer recall regarding the receipt of medicines information. It is well recognized that consumers only recall or comprehend parts of the information that they have been given [3, 12, 13, 17, 20] . It should also be noted that respondents might have been given more information by HPs than they reported when questioned during the interviews. The second concerns the range of opinions which pertained to older consumers with Type 2 diabetes. With the increasing prevalence of Type 2 diabetes among younger consumers, it will be important to canvas their perspectives in future studies. Furthermore, the consumer sample in this qualitative study consisted predominantly of older male participants and may not represent the general Type 2 diabetes population in Australia. In particular, many of our participants had a high level of education. However, as is conventional with qualitative research, the main intention was to capture a range of opinions, ideas and perspectives within a target group to the point of data saturation to inform the development of the WMI. Any future qualitative studies would need to sample the population in a different way.
This study has demonstrated the feasibility of systematically involving a small sample of community-based Type 2 diabetes consumers in Australia in the design and evaluation of consumer friendly and diabetes-specific WMI in accordance to the Consumer Involvement Cycle. The application of this qualitative theoretical framework to other target groups, such as consumers from different cultural backgrounds with different medical conditions, remains to be explored in future research.
Implications for HPs
The Consumer Involvement Cycle has been demonstrated to be a useful framework in the development and evaluation of written consumer information. The importance of consumer perspectives in the production of educational materials intended for consumer use was highlighted. The findings of this study also call for the delivery of more effective verbal and written communication of medicines information by HPs to facilitate the best use of medicines and thus better health outcomes. 
